Historic,  archived  document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


Mm 


t: 


,  *Z- 


U.  S.  DEPT.  OF  AGRICULTURE 

NATION M  '""'  UBRART 

J64 

CURRENT  SERIAL  RECORDS 


LOCAL 

SECONDARY 

EFFECTS 

OF 

WATERSHED 

PROJECTS 


A  CASE  STUDY  OF  ROGER  MILLS  COUNTY,  OKLAHOMA 


ERS  178 
RESOURCE  DEVELOPMENT  ECONOMICS  DIVISION-ECONOMIC  RESEARCH  SERVICE 
U.S.  DEPARTMENT  OF  AGRICULTURE  IN  COOPERATION  WITH  DEPARTMENT  OF 
AGRICULTURAL  ECONOM!ICS«OKLAHOMA  AGRICULTURAL  EXPERIMENT  STATION 


PREFACE 

This  publication  presents  results  of  one  phase  of  a  program  of  economic 
investigations  on  upstream  watershed  development  in  the  Washita  River  Basin 
of  Oklahoma.  The  program  is  a  cooperative  undertaking  between  the  Economic 
Research  Service,  U.  S„  Department  of  Agriculture,  and  the  Department  of 
Agricultural  Economics,  Oklahoma  Agricultural  Experiment  Station.  This  study 
of  the  Washita  River  Basin  is  part  of  a  larger  program  of  investigations  of 
Watershed  Protection  and  Flood  Prevention  being  carried  out  through  an  agree- 
ment between  the  Economic  Research  Service  and  the  Soil  Conservation  Service. 

The  assistance  of  local  leaders  in  Roger  Mills  County  was  required  for 
carrying  out  this  study.  In  particular,  essential  information  was  provided 
by  Mr.  L.  L.  Males,  President  of  the  Security  State  Bank  at  Cheyenne,  Okla- 
homa, and  by  Mr.  Charlie  A.  Burns,  County  Agricultural  Agent  of  Roger  Mills 
County. 
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SUMMARY 

Local  economic  benefits  of  watershed  projects  arise  from  two  major 
sources:  (l)  net  primary  income,  or  increases  in  net  incomes  of  the  direct 
recipients  of  products  and  services  from  the  projects,  and  (2)  net  secondary 
income,  or  increases  in  net  incomes  of  other  local  people  through  multiplier 
effects  of  the  primary  income*,  Local  primary  income  has  been  estimated  by 
the  Soil  Conservation  Service  in  the  process  of  project  planning.  Practical 
methods  for  making  reliable  estimates  of  local  secondary  income  in  the  planning 
process  are  yet  to  be  developed.  This  study  represents  an  initial  step  in 
research  to  devise  these  methods.  Emphasis  in  the  study  is  on  increasing 
understanding  of  the  economic  processes  which  generate  local  secondary  income 
and  on  estimating  ratios  of  secondary  to  primary  income  for  one  local  area. 

This  study  was  conducted  in  Roger  Mills  County,  Okla. ,  where  90  of  the 
130  planned  structures  for  upstream  flood  protection  were  complete  by  January 
1963. 

For  purposes  of  this  study,  net  primary  and  net  secondary  incomes  from 
watershed  projects  were  expressed  in  terms  of  disposable  income  to  recipients. 
The  study  excluded  estimation  of  primary  benefits,  which  were  unnecessary  for 
ascertaining  the  ratios  of  secondary  to  primary  income.  Instead,  the  pro- 
cedure was  to  determine  the  interdependent  relations  among  sectors  of  the 
local  economy;  then,  the  income  ratios  could  be  estimated  directly.  The 
indirect  effects  of  agricultural  and  of  recreational  income  from  the  projects 
in  Roger  Mills  County  were  compared. 

For  each  assumed  $100, COO  increase  in  gross  receipts  to  farmers  in  the 
County,  there  was  an  estimated  net  (disposable)  income  to  farmers  of  $26,867. 
On  the  average,  each  $100,000  of  gross  receipts  to  farmers  generated  $77,84-5 
in  gross  receipts  to  other  sectors  of  the  local  economy  and  a  net  income  of 
$16,4.57  to  these  sectors.  Thus,  the  local  gross-receipts  multiplier  of  farm 
income  was  1.78,  and  the  local  net-income  multiplier  was  1.62.  According  to 
these  estimates,  farmers  would  receive  62  percent  of  the  increases  in  total 
local  net  income  from  projects  built  exclusively  for  agricultural  purposes. 

Recreational  expenditures  in  the  County  by  nonresident  users  of  the  lakes 
were  estimated  in  a  separate  study.  Net  income  to  the  County  from  these  gross 
receipts  was  only  about  half  the  net  income  accruing  from  comparable  increases 
in  gross  receipts  from  farming.  Also,  farmers  received  only  about  2  percent 
of  the  net  income  to  the  County  from  recreation. 

The  results  of  this  study  can  be  applied  only  to  other  local  areas  with 
economic  characteristics  similar  to  those  of  Roger  Mills  County.  Additional 
research  is  needed  to  ascertain  how  local  multipliers  change  with  changes  in 
characteristics  of  local  economies. 
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LOCAL  SECONDARY  EFFECTS  OF  WATERSHED  PROJECTS: 
A  Case  Study  of  Roger  Mills  County,  Oklahoma 

by 

J.  Dean  Jansma  and  W.  B.  Back,  Agricultural  Economists 
Resource  Development  Economics  Division 
Economic  Research  Service 

INTRODUCTION 

Watershed  projects  for  upstream  flood  control  and  soil  erosion  pre- 
vention were  first  authorized  by  the  Flood  Control  Act  of  1944.  Eleven  river 
basins  were  designated  for  this  development.  The  Soil  Conservation  Service 
of  the  U.S.  Department  of  Agriculture  was  given  responsibility  for  adminis- 
tering the  development  of  these  basins.  The  Washita  River  Basin  of  Oklahoma 
and  Texas  was  one  of  the  11  designated  basins.  This  basin  contains  6,500 
square  miles  of  land  area,  and  over  90  percent  of  this  area  lies  within  the 
State  of  Oklahoma.  As  of  January  1963,  524  of  the  915  floodwater-retarding 
structures  (dams)  planned  for  the  basin  were  either  contracted  for  or  com- 
pleted. 2/  Although  the  major  purposes  of  the  structures  were  flood  pre- 
vention and  erosion  control,  other  direct  benefits  from  them  included  supple- 
mental irrigation,  water  supply  for  livestock,  and  recreation. 

Generally,  in  estimating  the  benefits  of  the  projects,  the  Soil  Conser- 
vation Service  includes  only  the  primary  income,  or  the  anticipated  value  of 
goods  and  services  produced  by  the  projects.  It  is  well  known  that  the  total 
economic  impacts  of  resource  development  in  local  areas  exceed  the  value  of 
goods  and  services  produced  by  the  projects.  The  various  sectors  of  a  local 
economy  contain -a  degree  of  interdependence  whereby  an  increase  in  income  to 
one  sector  results,  indirectly,  in  some  increase  in  income  to  other  sectors. 
Thus,  there  is  a  local  multiplier  effect  of  direct  benefits  from  the  projects, 
and  the  size  of  this  multiplier  expresses  the  local  secondary  or  indirect 
income  per  dollar  of  direct  income  from  the  projects.  2/  Because  the  sectors 


1/  Soil  Conservation  Service.  Progress  Report  presented  at  the  Annual  Meet- 
ing of  the  Washita  Council,  Stillwater,  Okla.  U.S.  Dept.  Agr.,  Jan.  1963 
(mimeo.) 

2/  The  concept  of  secondary  benefits  employed  in  this  report  differs  from 
that  in  the  Report  to  the  Inter-Agency  Committee  on  Water  Resources,  Proposed 
Practices  for  Economic  Analysis  of  River  Basin  Projects,  prepared  by  the  Sub- 
committee on  Evaluation  Standards,  May  1958.  This  Report  defines  secondary 
benefits  as  those  values  added  to  the  national  economy  over  and  above  primary 
benefits.  Two  types  of  secondary  benefits  are  identified:  (l)  "stemming  from" 
effects,  or  increases  in  net  incomes  through  processing  the  increased  volume 
of  production  attributable  to  the  project,  and  (2)  "induced  by"  effects,  or  all 
other  attributable  secondary  benefits.  As  we  use  them,  the  terms  "stemming 
from"  and  "induced  by"  effects  are  limited  to  those  effects  applicable  to  a 
specified  local  area,  and  to  those  actually  affecting  monetary  receipts, 
expenditures,  and  net  incomes. 


of  a  local  economy  differ  in  patterns  of  local  and  nonlocal  expenditures j- the 
local  multiplier  will  not  be  the  same  for  all  sources  of  direct  income  from 
watershed  projects.  Also,  local  economies  differ  in  economic  characteristics, 
Therefore,  local  multipliers  can  be  expected  to  vary  in  magnitude. 

The  major  purpose  of  this  study  was  to  estimate  the  local  multiplier 
effects  of  farm  income  for  one  county  affected  significantly  by  the  Washita 
River  Basin  development  program,  A  subsidiary  objective  was  to  estimate,  for 
purposes  of  comparison,  the  local  multiplier  effects  of  recreational  income 
in  the  same  county,  Roger  Mills  County,  located  on  the  western  border  of 
Oklahoma,  was  selected  for  the  study  because  (l)  about  75  percent  of  its  land 
area  was  within  the  Washita  River  Basin,  (2)  the  project  was  near  completion 
in  this  County  (90  of  the  130  planned  structures  were  complete  by  January 
1963),  (3)  the  economic  base  of  the  County  was  mainly  agricultural,  and 
(4.)  substantial  recreational  activity  had  developed  by  I960  as  a  result  of 
the  floodwater-retarding  reservoirs.  The  study  excluded  an  investigation  of 
the  primary  income  from  the  watershed  projects  in  the  County,  Estimates  of 
primary  recreational  income  arising  from  the  upstream  reservoirs  were  made  in 
a  separate  study,  2/ 

Since  the  primary  project  benefits  were  not  estimated,  this  study 
excluded  estimation  of  total  dollar  volume  of  primary  and  secondary  income 
to  the  County  from  the  projects.  The  purpose  was  restricted  to  estimating 
a  ratio  of  local  secondary  to  primary  benefits.  Prom  this  ratio,  the  total 
local  economic  impacts  can  be  estimated  for  any  given  amount  and  kind  of 
monetary  primary  benefits,  U 

Economic  consequences  of  the  projects  on  areas  outside  the  County  are 
not  considered  in  this  study.  Thus,  the  results  of  this  evaluation  cannot 
be  taken  as  a  basis  for  estimating  national  effects  of  watershed  develop- 
ment. There  is,  however,  a  relationship  between  national  income  associated 
with  farmer  expenditures  and  local  multipliers  as  conceived  for  this  study. 
(See  appendix  A,) 


2/  Burns,  Charlie  A,,  and  Back,  W.  B,  Recreational  Possibilities  of  Up- 
stream Reservoirs,  Okla,  Current  Farm  Econ,  36:  p,  8,  1963. 

lJ  Dynamic  secondary  effects  of  the  projects,  such  as  location  of  new 
industries  in  the  areas  or  changes  to  more  efficient  combination  of  resources 
or  of  products,  are  possible,  but  will  not  be  taken  into  account  by  the  multi- 
plier as  used  in  this  study.  Such  dynamic  or  "triggered"  effects  of  the 
projects  are  unpredictable  for  any  given  local  area. 


PROCEDURES  IN  OBTAINING  AND  DEVELOPING  THE  DATA 

The  estimation  of  local  (County)  multiplier  effects  for  various  kinds  of 
primary  income  required  the  selection  of  a  scheme  for  expressing  the  monetary 
transactions  of  each  sector  of  the  local  economy.  This  scheme  permitted  the 
use  of  mathematical  techniques  for  determining  the  interdependent  relations 
among  the  local  sectors  and  between  each  local  sector  and  the  nonlocal  econ- 
omy. In  order  to  conform  with  the  predetermined  mathematical  specifications, 
the  procedures  in  this  study  (other  than  the  mathematical  computations  used 
in  analyzing  the  data)  encompassed  the  following: 

(1)  Development  of  a  classification  of  households  of  Roger  Mills 
County  by  economic  sectors; 

(2)  Estimation  of  monetary  flows  among  these  local  sectors,  and 
between  each  of  these  sectors  and  those  outside  the  County's 
economy;  and 

(3)  Classification  of  the  monetary  transactions  in  accordance  with 
the  accounting  scheme  selected  for  the  study. 

Classification  of  the  Households 

After  experimenting  with  various  classification  schemes,  we  selected  one 
that  aggregated  all  households  of  the  County  into  11  economic  sectors  (table 
l) •  The  nonlocal  economy  was  treated  as  the  12th  sector.  The  classification 
system  used  by  the  U.S.  Census  of  Business  was  a  general  guide  in  grouping 
the  households  into  economic  sectors;  however,  final  selection  of  a  system 
was  based  mainly  upon  the  manageability  of  a  scheme  and  its  consistency  with 
the  purposes  of  this  study. 

Except  for  the  full-time  farm  laborers  living  on  farms,  the  agricultural 
sector  A  consisted  of  farm-operator  families.  This  was  the  largest  sector  in 
the  County.  Sector  B  included  two  classes  of  households:  (l)  those  with  major 
source  of  income  from  wages  received,  and  (2)  those  with  major  source  of  in- 
come from  social  security,  welfare,  pensions,  or  other  sources  not  associated 
with  labor,  land,  or  capital  income.  The  government  workers  (sector  C)  in- 
cluded those  residing  in  the  County  whose  major  source  of  income  was  the 
County  or  nonlocal  government.  The  other  local  sectors  were  the  retail  busi- 
ness establishments,  farm  markets,  processing  businesses,  and  professional, 
personal,  and  social  services.  The  outside  sector  (N)  was  included  in  order 
to  identify  exports  from  and  imports  to  the  County. 

The  development  of  this  classification  of  households  required  compilation 
of  a  directory  of  all  households  in  the  County.  This  directory  was  developed 
by  a  committee  of  local  public  and  private  leaders  which  helped  place  each 
household  in  one  of  the  economic  sectors  according  to  major  source  of  receipts 
(income).  In  all,  there  were  1,758  households  in  the  directory.  Of  this 
total,  about  63  percent  were  farm  households.  This  directory  applied  to 
residents  of  the  County  as  of  I960. 


Table  1„ —  Classification  of  households  (economic  units)  into  economic 

sectors,  Roger  Mills  County,  Okla» 


Sec- 
tor 


Type  of  economic  unit 


Estimated  number 
of  households 


In  Countv: In  sample  1/ 


Farmers,  ranchers,  and  full-time  farm  laborers 
living  on  farms 

Wage  earners,  welfare,  social  security,  pension 
recipients  (includes  all  nongovernment  workers, 
those  not  owning  or  operating  a  business  or 
profession,  or  those  not  farming) 

Government  workers  (includes  all  employees  of 
the  County,  and  nonlocal  government  workers 
who  reside  in  the  County)- 

Eating  and  drinking  establishments  (includes 
cafes,  grocery  stores,  taverns,  and  general 

Department,  drug,  jewelry,  and  variety  stores — 

Automobile  and  farm  equipment  retail  establish- 
ments, service  stations,  garages,  and  black- 
Lumber  yards,  hardware,  utilities,  and  con- 
struction companies 

Elevators,  feed  and  produce  stores,  livestock 
auctions,  trucking  companies,  and  custom 

Personal  services — beauty  and  barber  shops, 
cleaners,  hotels  and  motels,  and  movie 
theaters 

Professional  services — insurance  agents, 
lawyers,  doctors,  abstracters,  and  pro- 
prietors of  hospitals,  and  funeral  home,  bank, 
and  publishing  companies — — 

Social  services — churches,  ministers,  and  social 
and  civic  organizations — — 

Nonlocal — exports  and  imports 


1,112 


21 
22 

21 
11 


550 


H2 

213 

46 

105 

A0 

31 

18 

15 

36 

26 

19 

12 

15 
18 

17 
7 


Total  households — — 


1,758    1,009 


1/  The  households  in  the  sample  include  only  those  that  were  clients  of 
the  bank  from  which  a  sample  of  microfilmed  copies  of  checks  was  taken,, 


Source  of  Data  and  Sampling  Procedure 

Arrangements  were  made  with  a  local  banker  to  obtain  information  avail- 
able from  a  sample  of  microfilmed  copies  of  checks  which  had  cleared  his  bank 
in  I960.  This- was  the  only  bank  in  Cheyenne  (the  County  Seat)  and  the  only 
bank  centrally  located  in  the  County,  It  accounted  for  about  two- thirds  of 
the  financial  transactions  in  the  various  sectors  (table  l) • 

A  sample  scheme  was  designed  to  provide  a  "composite  month"  of  24. 
days  from  the  universe  of  306  banking  days  available  in  I960  (table  2),  The 
criteria  for  selecting  the  sample  days  were  as  follows:   (l)  2  days  were  to 
be  selected  for  each  month,  (2)  4-  days  were  to  be  selected  for  each  day  of 
the  week,  and  (3)  half  of  the  sample  days  were  to  be  from  the  first  part  of 
each  month,  and  the  other  half  from  the  last  part  of  each  month. 

Table  2. — Banking  days  of  I960  included  in  the  sample  of  checks  from  the 

Cheyenne  bank 


Monday 


Tuesday 


Wednesday 


Thursday 


Friday 


Saturday 


June  20 

Nov.  1 

Feb.  17 

Aug. 

11 

Mar.   4 

Aug. 

27 

Jan,  25 

May  24 

Apr.  16 

Dec. 

15 

July  29 

Sept, 

10 

Dec,  19 

July  5 

Nov,  9 

Jan. 

7 

Sept,  30 

Oct. 

22 

May   2 

Oct.  18 

June  15 

Apr. 

H 

Feb.  26 

Mar. 

12 

The  amount  and  purpose  of  each  check  written  or  deposited  in  the  bank 
during  the  24  banking  days  were  recorded  in  the  proper  sector  according  to 
the  payer  and  payee  of  each  check.  In  all,  there  were  25,725  checks  in 
the  sample.  (The  distribution  of  these  checks  among  the  sectors  by  expendi- 
tures and  receipts  is  presented  in  appendix  C,  table  10.) 

Balancing  of  Receipts  and  Expenditures 

The  data  from  the  checks  first  were  summarized  in  a  payments  table  indi- 
cating receipts  and  expenditures  by  sectors.  A  row  (receipts)  and  a  column 
(expenditures)  were  introduced  in  the  table  to  indicate  the  discrepancy  in 
the  individual  accounts,  or  the  amount  of  imbalance  between  receipts  and 
expenditures  (table  3), 

The  discrepancy  or  imbalance  in  the  individual  sector  accounts  was 
small  except  for  sector  J  (the  sector  including  the  bank).  The  check  data 
failed  to  provide  sufficient  information  on  savings  and  loans  within  the 
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local  economy.  Loans  made  by  the  bank  were  credited  directly  to  the  checking 
account  of  the  individual  or  business  receiving  the  loan.  These  transactions, 
however,  were  not  included  in  the  data  recorded.  Also,  it  was  impossible  to 
distinguish  between  expenditures  to  the  bank  for  interest  and  repayment  of 
loans  and  payments  to  the  bank  for  increasing  the  checking  or  savings 
accounts.  Such  factors  resulted  in  about  14.6,000  receipts  by  sector  J  in 
excess  of  expenditures.  Although  this  discrepancy  also  includes  any  sampling 
error,  it  was  assumed  to  be  an  estimate  of  savings  by  the  various  sectors,  and 
was  allocated  to  the  sectors  as  a  savings  component  to  net  incomes.  ^/ 

Minor  adjustments  were  made  in  the  accounts  of  sectors  B  and  F.  Avail- 
able secondary  data  indicated  that,  as  estimated  by  the  check  data,  sector 
B's  expenditures  for  food,  utilities,  and  personal  services  were  unreasonably 
low.  These  expenditures  were  increased  by  the  amount  of  the  discrepancy 
($7,932)  for  this  sector's  account.  An  audit  of  the  accounts  revealed  that 
sector  F  sold  more  gas  at  retail  than  was  purchased  at  wholesale.  The  whole- 
sale purchases  were  increased  to  eliminate  this  discrepancy.  The  remaining 
differences  in  the  accounts  between  receipts  and  expenditures  were  treated 
as  sampling  errors. 

It  was  anticipated  that  a  high  volume  of  cash  transactions  would  create 
the  need  for  a  separate  investigation  of  the  component  of  monetary  flows. 
However,  tabulation  of  the  distribution  of  checks  by  sizes  revealed  that  a 
very  high  proportion  of  the  individual  checks  was  less  than  $5  or  $10  (see 
appendix  C,  table  11).  On  the  basis  of  this  information,  it  was  decided 
that  the  cash  transactions  would  create  little  bias  in  the  results  of  this 
study.  Therefore,  a  separate  investigation  of  these  transactions  was  not 
made. 

Classification  of  the  Monetary  Flows 

The  data  from  table  3  were  transferred  to  a  four-quadrant  table  which 
classifies  the  payments  as  follows  (table  U)' 

(1)  Quadrant  I — Receipts  by  the  various  sectors  for  the  final  use 
of  their  goods  for  consumption,  local  government,  or  export; 

(2)  Quadrant  II — Receipts  and  expenditures  of  the  various  sectors 
for  intermediate  products  (inputs)  for  use  in  production  of 
other  production  inputs  and  products  or  services; 

(3)  Quadrant  III — Value  of  inputs  used  in  production  not  produced 
in  the  local  economy — labor,  government,  imports,  and  an  imputed 
income  for  family  and  operator  labor,  fixed  capital  (including 
land) ,  and  management;  and 


5J  This  savings  component  represented  only  those  made  through  the  local 
bank.  The  savings  component  of  insurance  ..'yments,  or  savings  transferred 
directly  into  accumulation  of  capital  items  for  future  production  or  con- 
sumption, were  not  distinguishable  from  the  expenditures  for  current  pro- 
duction and  consumption. 
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(4-)  Quadrant  IV — Value  of  output  from  the  sectors  entering  directly 
into  final  use  (without  intermediate  processing).  6/ 

The  purpose  of  the  payments  as  recorded  on  the  checks  was  used  in  develop- 
ing this  classification  of  the  data.  For  about  85  percent  of  the  checks, 
the  purpose  was  recorded  or  it  could  be  inferred  from  the  identity  of  the 
payee.  The  remaining  payments  (about  15  percent)  were  allocated  between 
production  and  consumption  purposes  in  accordance  with  the  ratio  of  these 
payments  as  ascertained  through  the  check  data. 

In  this  classification,  sectors  B  and  C  were  excluded  from  the  produc- 
tion matrix  (quadrant  II)  since  they  provided  labor  or  government  services 
entering  directly  into  final  demand  (quadrant  I).  These  were  the  exogenous 
sectors  of  the  local  economy.  Of  the  endogenous  sectors,  sectors  A  (agri- 
culture) and  H  (agri-business  complex)  provided  most  of  the  intermediate 
production  in  the  County. 

Cash  payments  for  wages,  government  services,  and  nonlocal  items  for 
production  and  consumption  were  entered  directly  in  quadrant  III.  The 
imputed  returns  were  for  family  and  operator  labor,  management,  and  fixed 
assets.  These  were  estimated  on  the  basis  of  expenditures  of  the  households 
for  consumption.  The  value  of  inputs  used  in  production  for  final  use  (with- 
out intermediate  processing)  was  entered  in  quadrant  IV, 

Quadrant  I  contains  the  "final  demands"  on  the  sectors  of  the  County. 
These  demands  are  the  total  receipts  by  sectors  minus  the  intermediate  pro- 
duction expenses  (quadrant  II)  of  the  sectors. 

To  obtain  the  net  incomes  and  local  multipliers,  the  mathematical 
analysis  of  the  data  in  table  4.  included  (l)  computation  of  a  trade  matrix 
for  intermediate  production  (appendix  C,  table  12),  (2)  inversion  of  this 
matrix  to  obtain  the  interdependence  coefficients  (appendix  C,  table  13), 
and  (3)  computation  of  a  matrix  of  input  coefficients  for  those  inputs 
included  in  quadrant  III  (appendix  C,  table  14.).  An  explanation  of  these 
mathematical  procedures  is  presented  in  appendix  B. 

RESULTS 

The  analysis  of  the  data  was  for  the  major  purpose  of  estimating 
(l)  net  incomes  by  local  economic  sectors,  and  (2)  local  secondary  effects 
of  primary  farm  and  recreational  income.  A  summary  of  the  local-nonlocal 
trade  relations  for  the  County  was  developed  because  of  the  influence  of 
these  relations  on  the  size  of  local  multipliers. 

Net  Income  by  Sectors 

The  procedures  employed  permitted  the  derivation  of  the  relationship 
between  gross  and  net  income,  and  the  average  net  income  per  economic  unit 
for  each  sector  in  the  local  economy. 


6/  This  classification  system  was  obtained  from  H.  E.  Chenery  and  P.  G. 
Clark,  Interindustry  Economics,  John  Wiley  and  Sons,  New  York,  IS 59,  pp.  16-17. 


The  primary  input  coefficients  (appendix  C,  table  14) >  developed  from 
the  basic  from-to  matrix  (table  4)  t   provided  an  estimate  of  the  local  and 
nonlocal  expenditures  for  consumption  per  dollar  of  gross  receipts  to  each 
sector.  2/  If  there  were  no  savings,  then  consumption  would  be  equal  to  net 
income.  In  this  study,  net  income  is  the  sum  of  consumption  and  savings. 
It  is  gross  receipts  minus  production  expenses  and  personal  and  business 
taxes.  In  the. terminology  of  national  income  accounting,  the  net  income 
as  used  in  this  study  is  disposable  income.  For  agriculture,  the  consump- 
tion coefficients  were  0.141808  for  local  and  0.122961  for  nonlocal  goods  and 
services.  Thus,  an  estimated  $0.264769  out  of  every,  dollar  of  gross  income 
to  agriculture  was  accounted  for  in  the  consumption  component  of  net  income 
(table  5).  These  consumption  coefficients  also  provided  the  basis  for  com- 
puting the  returns  to  management,  fixed  capital,  and  family  and  operator 
labor.  The  return  to  these  inputs  was  $2,492  per  economic  unit  in  the  agri- 
cultural sector  (table  5)0  A  savings  component  was  then  added  to  the  con- 
sumption estimates  to  derive  an  estimate  of  total  net  income  by  sectors  and 
the  average  return  per  household  within  each  sector.  8/ 

The  net  incomes  obtained  by  these  procedures  were  compared  with  income 
data  in  the  I960  Census  of  Population.  2/  The  Census  estimate  of  median  family 
income  for  farmers  and  farm  managers  in  Roger  Mills  County  was  $2,535>  where- 
as the  total  net  income  per  agricultural  household  in  this  study  was  an  esti- 
mated $2,529.  The  average  net  income  per  economic  unit  in  the  sample  was 
$3,213.  The  median  family  income  reported  in  the  Census  for  all  sectors  of 
Roger  Mills  County  was  $2,976. 

Although  Census  income  data  were  not  available  for  sectors  other  than 
agriculture  for  Roger  Mills  County,  the  estimates  derived  for  these  sectors 
in  the  sample  appeared  to  be  realistic.  The  highest  net  incomes  were  to  the 
following  sectors:  (l)  professional  services  (sector  J)j  (2)  lumber  yards, 
construction  companies,  etc.  (sector  G):  and  (3)  elevators,  livestock  auc- 
tions, and  trucking  companies  (sector  H).  The  sectors  receiving  the  lowest 
net  incomes  were:  (l)  agriculture  (sector  A);  (2)  personal  services  (sector 
I);  and  (3)  grocery  stores  and  cafes  (sector  D).  Sectors  B  and  C  were  not 
included  in  the  matrix  for  computing  primary  input  coefficients.  However, 
direct  receipts  by  these  sectors  amounted  to  $2,265  and  $3,282  per  household, 
respectively. 

2/  These  coefficients  are  computed  by  dividing  the  expenditures  for  primary 
inputs  in  each  sector  (quadrant  III,  table  4)  by  gross  receipts  to  the  sector. 
The  local  consumption  expenditures  by  agriculture  of  $57,579.56  was  divided  by 
the  gross  receipts  to  agriculture  of  $406,038.61  to  derive  the  local  consump- 
tion coefficient  of  0.141808. 

§/   Savings  were  estimated  to  be  1.5  percent  of  the  consumption  component  of 
net  income  for  each  sector.  This  estimated  percentage  was  based  on  the  un- 
allocated residual  in  the  sector  which  included  the  County's  major  financial 
institution  and  is  therefore  only  an  estimate  of  cash  savings. 

2/  Bureau  of  Census,  "General  Social  and  Economic  Characteristics,"  Census 

of  Population:  I960.  XXXVIII.  U.S.  Dept.  Commerce,  Washington,  D.C.,  I960. 

It  must  be  recognized  that  income  as  reported  in  the  Census  is  not  directly 

comparable  to  net  incomes  as  used  in  this  study.  Thus,  the  comparisons  are 

presented,  only  to  depict  the  "reasonableness"  of  the  general  magnitude  of  net 
incomes  obtained  from  use  of  check  data  in  this  study. 
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Local  Secondary  Effects  of  Increases  in 
Agricultural  and  Recreational  Income 

The  estimates  of  net  income  provide  the  basis  for  measuring  the  effects 
of  comparable  increases  in  final  demands  to  agricultural  and  recreational 
services.  These  effects  are  measured  in  terms  of  changes  in  gross  receipts 
and  net  incomes  of  the  sectors.  An  increase  in  total  gross  receipts  to  agri- 
culture of  $100,000  first  is  assumed.  This  $100,000  is  made  up  of  two  com- 
ponents: (l)  a  sum  of  $85,997,  representing  initial  gross  receipts  to  farmers; 
and  (2)  a  sum  of  $14,003,  representing  the  farm  sector's  share  of  gross 
receipts  arising  from  multiplier  effects.  For  purposes  of  comparison,  it 
then  is  assumed  that  an  initial  increase  of  $85,997  in  gross  receipts  occurs 
to  sectors  servicing  the  recreation  industry  in  the  County. 

Effect  of  Increases  in  Agricultural  Income 

The  assumed  $100,000  increase  in  agricultural  gross  income  accounts  for 
both  the  direct  gross  income  ($85,997)  and  the  indirect  gross  income  ($H,003) 
which  arise  as  a  result  of  the  interdependent  relations  in  the  local  economy 
(table  6).  Specifically,  the  direct  gross  receipts  consist  of  the  initial 
external  payments  to  the  agricultural  sector.  The  indirect  gross  receipts 
result  from  trade  within  the  agricultural  sector  and  from  increases  in  pay- 
ments to  agriculture  by  the  other  sectors.  For  example,  an  initial  external 
payment  to  agriculture  increases  that  sector's  "first  round"  payments  to  other 
sectors  in  the  economy.  This,  in  turn,  stimulates  these  sectors  to  increase 
their  payments — a  portion  of  which  returns  to  agriculture  as  indirect  gross 
receipts. 

The  direct  gross  receipts  to  the  other  local  sectors  (B  through  K)  are 
the  estimated  first  round  payments  of  agriculture  to  these  sectors.  Sector 
F  (gas  stations,  garages,  and  its  other  units),  for  example,  receives  first 
round  payments  of  $11,590  from  the  original  stimulus  to  agriculture  of 
$85,997.  That  is,  sector  F  receives  slightly  over  $0.13  from  each  dollar 
of  external  payments  to  agriculture.  The  second  and  subsequent  rounds  of 
payments  give  rise  to  the  indirect  gross  receipts  to  the  various  local  sectors, 

Total  gross  receipts  in  the  local  area  resulting  from  an  initial  external 
payment  of  $85,997  to  agriculture  are  an  estimated  $177,84-5.  Thus,  there  is 
local  gross  income  of  $2.07  for  each  dollar  of  direct  gross  receipts  to  agri- 
culture. Similarly,  there  is  $1.78  of  gross  income  in  the  local  economy  for 
each  dollar  of  total  gross  receipts  to  agriculture. 

The  next  step  in  the  analysis  was  to  determine  the  net  incomes  associ- 
ated with  the  increase  in  gross  income.  The  coefficients  in  table  5  were 
used  to  determine  the  consumption  component  of  net  income  for  each  of  the 
local  sectors.  10/  Total  net  income  was  determined  by  adding  a  cash  savings 


10/  The  consumption  component  of  net  income  for  agriculture,  for  example, 
is  derived  by  multiplying  the  $100,000  in  total  gross  receipts  by  the  con- 
sumption coefficient  of  0.264769  (table  5). 
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Table  6. — Estimates  of  increases  in  income  to  the  various  local 
sectors  of  Roger  Mills  County  associated  with  $100,000  increase 
in  total  gross  receipts  to  agriculture 


Sector  1/ 


Gross  receipts 


Direct 


Indirect 


Total 


Net  income 


Consump- 
tion 


Sav- 
ings 


Total 


Percent- 
age of 
total 


Dollars  Dollars   Dollars 


A 


C- 

D- 

P- 

G- 
H- 
I- 

J- 

K- 


85,997 


3,330 
4,310 
4,120 
2,450 

11,590 
3,170 

13,930 

280 

3,080 

590 


14,003 

311 

54 

779 

819 

8,944 

2,517 

14,795 

158 

2,590 

28 


All  local 
except 
sector  A — 

All  local- 


Local  income  per  dollar 
of  direct  farm  income- 
Local  income  per  dollar 
of  total  farm  income — 


100,000 

3,6a 
4,364 
4,899 
3,269 

20,534 
5,687 

28,725 

438 

5,670 

618 


46,850   30,995   77,845 
132,847   44,998   177,845 


2.07 


1.78 


Dollars  Dollars    Dollars    Percent 


22,769 
3,708 


3,440 
3,690 
721 
476 
2,8a 
1,249 
2,211 

214 

1,125 

250 


335 
55 


51 
54 
11 

7 

42 
18 
33 

3 
17 

4 


16,217      240 
42,694      630 


X.88 

1062      — 


23,104 
3,763 


3,491 

3,744 

732 

483 
2,883 
1,267 
2,244 

217 
1,142 

254 


1.88 
1.62 


53.3 
8.7 


26,477   390    26,867    62.0 


8.1 
8.6 

l.i 

6.7 
2.9 
5.2 

.5 

2.6 

.6 


16,457   — 
43,324   100.0 


1/  See  table  1  for  a  listing  of  economic  units  included  in  each  of  the 
sectors. 
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component  which  was  assumed  to  be  a  constant  percentage  of  consumption  net 
income.  These  computations  indicated  that  there  was  an  increase  in  local 
net  income  to  agriculture  of  $0.27  for  each  dollar  increase  in  total  gross 
receipts  to  that  sector.  When  the  net  incomes  of  the  other  sectors  were 
included,  this  figure  increased  to  $0«,43  for  each  dollar  increase  in  agri- 
culture's total  gross  income. 

Table  6  also  indicates  an  increase  in  net  income  of  $1.88  to  the  local 
economy  for  each  dollar  increase  of  direct  net  income  to  agriculture.  Simi- 
larly, local  net  income  of  $1.62  is  generated  in  the  local  economy  for  each 
dollar  of  total  net  farm  income.  These  estimates  are  the  local  net  income 
multipliers  for  the  County. 

The  distribution  of  the  net  income  associated  with  a  $100,000  increase 
in  total  gross  receipts  indicates  that  the  direct  beneficiary,  agriculture, 
receives  62  percent  of  the  increase  in  net  income.  The  remaining  net  income 
is  distributed  to  the  other  sectors  in  the  local  economy,  with  sectors  B,  C, 
F,  and  H  being  the  major  recipients  of  this  income. 

The  local  multiplier  effects  were  developed  within  a  static  framework 
and  for  a  specific  local  economy.  Thus,  they  are  irrelevant  as  indicators 
of  the  multiplier  effects  in  other  local  areas  which  exhibit  significantly 
different  economic  characteristics.  In  addition  to  the  variability  among 
local  areas  at  one  point  in  time,  local  economies  change  over  time.  Con- 
sideration must  also  be  given  to  dynamic  factors  affecting  the  basic  struc- 
tural relationships  within  these  economies. 

Effect  of  Increases  in  Recreational  Income 

To  provide  a  comparison  with  the  agricultural  example,  the  same  pro- 
cedures are  used  to  determine  the  increase  in  income  associated  with  an 
increase  in  recreational  expenditures  (table  7).  Data  from  a  recent  study 
on  recreation  in  Roger  Mills  County  provided  estimates  of  payments  to  local 
businesses  by  nonresident  users  of  the  upstream  reservoirs  for  recreation 
purposes  (see  footnote  3).  These  payments  by  nonresidents  are  exports; 
thus,  they  are  direct  gross  receipts  to  the  effected  sectors.  According 
to  this  recreational  study,  the  direct  gross  income  of  $85,997  is  distributed 
among  the  sectors  as  follows:  sector  D,  $4.6,516;  sector  E,  $284;  sector  F, 
$27,915;  sector  G,  $5,641;  and  sector  I,  $5,641. 

The  local  gross  income  per  dollar  of  direct  and  total  recreational 
income  is  much  smaller  than  for  agriculture.  That  is,  there  is  only  $1.17 
in  gross  income  to  the  economy  per  dollar  of  direct  recreational  receipts, 
and  $1.13  per  dollar  of  total  receipts.  Comparable  figures  in  the  agri- 
cultural example  were  $2.07  and  $1.78.  Thus,  there  is  a  smaller  multiplier 
effect  (a  greater  amount  of  leakage)  associated  with  recreational  income  than 
that  associated  with  agricultural  receipts. 

The  net  incomes  associated  with  increases  in  recreational  receipts  were 
determined  in  the  same,  manner  as  for  those  in  agriculture  income.  The  large 
amount  of  leakage  associated  with  recreation  expenditures  was  apparent  in 

H 


Table  7. — Estimates  of  increases  in  income  to  the  various  local  sectors  of  Roger 
Kills  County  associated  with  an  increase  in  recreational  expenditures 


Sectors  1/ 


Gross  receipts 


Direct 


Indirect 


Total 


Net  income 


Consump- 
tion 


Savings 


:Percent- 
Total  :  age  of 
;  total 


F — 


Total  sectors 
directly  affected- 


A- 

B- 


C- 
H- 


Total  sectors  in- 
directly affected- 
Total  sectors 


Dollars    Dollars      Dollars 


46,516 

284 

27,915 

5,6a 

5,6a 


518 

43 

1,671 

888 
19 


47,034 
327 

29,586 
6,529 
5,660 


85,997 


3,139 


89,136 


1,237 
5,596 
1,305 

101 
1,217 

315 


564 
531 
60 
127 
514 


1,801 
6,127 
1,365 

228 
1,731 

315 


9,771   1,796    11,567 
95,768   4,935   100,703 


Local  income  per  dollar  of 

direct  recreational  income- 
Local  income  per  dollar  of 
total  recreational  income— 


1.17 
1.13 


Dollars  Dollars  Dollars  Percent 


6,921  102 

48  1 

4,094  60 

1,434  21 

2,768  a 


14,748 
517 


477 

5,789 

1,154 

18 

344 

127 


1.57 
1.52 


217 
8 


7 
85 
17 

5 
2 


7,023  29.9 

49  .2 

4,154  17.7 

1,455  6.2 

2,809  11.9 


14,965 
525 


484 

5,874 

1,171 

18 

349 

129 


1.57 
1.52 


63.7 
2.2 


15,265        225  15,490        65.9 


2.0 

25.0 

5.0 

ox 

1.5 


7,909        116  8,025        

23,174        3a  23,515      100.0 


1/  See  table  1  for  a  listing  of  economic  units  included  in  each  of  the  sectors. 
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that  only  $0.17  of  net  income  was  obtained  per  dollar  of  gross  recreational 
receipts j  total  net  income  to  the  local  economy  was  $0.26  per  dollar  of  gross 
receipts  from  recreation.  Comparable  f igures  in  the  agricultural  example 
were  $0.27  and  $0.4.3. 

The  distribution  of  net  income  resulting  from  increased  recreation  income 
suggests  that  the  direct  beneficiaries  (sectors  D,  E,  F,  G,  and  I)  retain 
about  70  percent,  whereas  the  major  indirect  beneficiaries,  the  wage  earners 
(sector  B) ,  retain  25  percent  of  the  net  income  (table  7). 

Balance  of  Trade  for  the  Local  Area 

The  identification  of  receipts  and  expenditure  data  by  purpose  provided 
a  basis  for  developing  a  balance  of  trade  table  for  Roger  Mills  County 
(table  8).  Livestock  and  livestock  products  account  for  over  60  percent  of 
the  net  positive  balance  of  trade.  The  net  export  of  labor  accounts  for  an 
additional  15  percent  of  the  net  positive  balance. 

The  import-export  relationship  inherent  in  the  balance  of  trade  table 
provided  one  indicator  of  the  adjustments  needed  to  increase  the  magnitude 
of  the  multiplier  effect  in  the  local  economy.  The  extremely  high  percentage 
of  consumption  inputs  purchased  outside  the  local  area  tended  to  depress  the 
size  of  the  local  multiplier 0  That  is,  a  more  favorable  balance  of  trade  and 
a  higher  local  multiplier  effect  would  result  if  the  residents  of  the  area 
purchased  more  of  their  production  and  consumption  inputs  locally. 

IMPLICATIONS  FOR  WATERSHED  DEVELOPMENT 

This  study  demonstrates  the  dependence  of  secondary  effects  upon:  (l)  the 
primary  benefits  (in  gross  income  equivalents)  by  source,  and  (2)  the  charac- 
teristics of  the  local  economy. 

The  multipliers  estimated  for  Roger  Mills  County  are  functionally  related 
to  gross  monetary  receipts  and  the  disposal  of  these  receipts  by  the  various 
sectors.  The  net  income  multipliers  depend  partly  upon  how  the  various  sectors 
allocate  expenditures  between  production  and  consumption  (plus  savings)  pur- 
poses. This  allocation  for  particular  sectors,  such  as  agriculture  (sector 
A) ,  can  vary  considerably  without  affecting  significantly  the  aggregate  local 
income  of  all  local  nonfarm  sectors.  For  example,  in  this  study,  farm  house- 
holds allocated  an  estimated  73  percent  of  their  gross  receipts  to  production 
expenses  and  taxes  and  27  percent  to  consumption  and  savings.  Suppose  the 
allocation  had  been  the  reverse — i»e.,  73  percent  to  consumption  and  savings, 
and  27  percent  to  production  and  taxes.  Then,  how  would  the  assumed  $100,000 
increase  in  gross  receipts  to  farmers  affect  net  income  to  the  other  sectors? 
It  is  possible  that  the  aggregate  increase  of  $16,457  in  net  income  to  the 
nonfarm  sectors  would  be  approximately  the  same  in  either  case.  However, 
with  the  higher  amount  going  to  net  income,  it  would  be  allocated  differently 
among  the  nonfarm  sectors  than  estimated  in  this  study.  That  is,  businesses 
selling  consumption  items,  rather  than  those  selling  production  items,  would 
gain  the  greater  share  of  the  secondary  net  income. 
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Table  8. — Balance  of  trade  for  Roger  Mills  County 


Item 


Imports 


Exports 


Net  balance 
of  trade 


Labor  — 


Rent 

Grain,  cotton,  feed,  seed,  and 
fertilizer 

Livestock 


Livestock  products---- — 
Custom  work  and  hauling— 
Gas  and  oil — 


Repairs  and  parts 

Lumber  and  plumbing — 

Machines  and  automobiles 

General  supplies 

Veterinary  and  drugs- 
Utilities— 
Insurance 


Grocery  and  cafe  purchates 

Medical  and  funeral  services- 
Other  professional  services 

Literature  and  education- 
Personal  services-—- 

Furniture- 

Clothings — 


Mail  order  store  products- 
Gifts  and  contributions 

Taxes- 


Government  payments- — 


Social  security  and  welfare- 
Oil  leases 

Cash  and  miscellaneous 

Total- 
Balance  of  trade  and  discrepancy- 
Total 


1,000 
dollars 

38 
153 

625 
544 

38 

589 

330 

405 

407 

213 

69 

153 

236 

459 

101 

32 

69 

27 

56 

219 

67 

34 

499 


721 


6,034 
657 


1,000 
dollars 

714 

71 

557 

2,194 

1,012 

226 

179 

49 

60 

133 

14 
31 
82 
23 
24 
14 
1 


14 

13 
119 
228 
436 
192 
355 


6,741 


1,000 
dollars 

676 
-82 

-68 
1,650 
1,012 

188 
-410 
-281 
-345 
-274 
-213 

-55 
-122 

-154 

-436 
-77 
-18 
-68 
-27 
-56 

-205 
-67 
-21 

-380 
228 
436 
192 

-366 


657 
657 


6,7a 


6,741 
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Because  of  such  considerations,  direct  application  of  the  net  income 
multipliers  as  estimated  in  this  study  would  be  inappropriate  for  estimating 
the  ratio  of  local  nonfarm  (secondary)  net  income  to  primary  net  farm  income 
from  the  watershed  projects,  11/  A  more  appropriate  application  of  the  results 
of  this  study  would  be  to  convert  the  primary  benefits  to  gross  receipts  to 
farmers,  and  apply  the  relation  of  these  gross  receipts  to  net  nonfarm  income. 
In  this  study,  this  relation  was  about  $0,16  in  net  local  secondary  income 
per  dollar  of  gross  primary  benefits  to  farmers,  JL2/  A  comparable  relation 
for  recreation  was  $0.09  per  dollar  of  gross  receipts  for  export  of  recre- 
ational services. 


11/  Primary  benefits  of  projects  as  estimated  by  the  Soil  Conservation  Ser- 
vice are  not  comparable  to  the  net  incomes  as  used  in  this  study.  Primary 
benefits  reported  in  the  work  plans  include  both  monetary  and  nonmonetary 
effects,  and  they  are  estimated  for  a  "marginal"  acreage  of  the  farms  instead 
of  "whole  farms." 

12/  For  this  relation,  both  direct  and  indirect  farm  income  was  included  in 
gross  primary  benefits  to  farmers.  The  $0.16  was  obtained  by  dividing  the 
total  net  income  to  sectors  other  than  A  ($16,4.57)  by  the  $100,000  increase 
in  gross  receipts  to  farmers  (table  6),  (The  figure  cited  for  recreation  was 
obtained  by  the  same  method,) 
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APPENDIX  A 
National  and  Local  Income  Associated  with  Farmer  Expenditures 

The  first  step  in  explaining  the  relation  of  local  and  national  income 
associated  with  farmer  expenditures  is  to  express  the  relationship  of  national 
farmer  expenditures  to  national  income  (fig.  l).  For  this  purpose,  the  verti- 
cal axis  of  figure  1  means  expenditures  by  all  farmers  per  unit  of  time  (year). 
The  horizontal  axis  represents  gross  receipts  of  all  farmers  of  the  Nation  per 
unit  of  time  (year).  The  45-degree  line  OA  indicates  a  1  to  1  relationship 
between  gross  receipts  and  expenditures.  If  there  are  savings,  unilateral 
transfers,  etc.,  causing  the  rate  of  spending  by  farmers  to  be  less  than  the 
rate  of  gross  receipts,  then  the  spending  function  OS  will  lie  below  OA  in  the 
region  of  gross  receipts  obtained  (OR),  The  slope  of  the  spending  function  OS 
is  the  marginal  propensity  of  farmers  to  spend.  In  this  study,  the  average 
rather  than  the  marginal  propensity  to  spend  was  used  to  obtain  the  multipliers; 
thus,  in  the  figure,  the  average  would  be  expressed  by  the  ratio  RB.  If  RB  is 

0,8  of  RA,  then,  on  the  average,  there  is  a  farmer  expenditure  of  $8  for  each 
$10  of  gross  receipts.  The  spending  by  farmers  is  for  both  production  and  con- 
sumption, and  what  is  spent  by  farmers  represents  gross  receipts  to  other 
sectors  of  the  economy.  If  we  assume  the  same  relation  of  expenditures  to 
gross  receipts  for  the  nonfarm  sectors  (say  0.8),  then  each  $8  of  farmer  ex- 
penditures is  associated  with  a  total  expenditure  of  $40  in  the  economy,,  A 
payments  multiplier  of  5  follows  from  the  formula: 

(1)  me  =  e  +  ke  +  ke  +  ke  + +  ke 

where  m  is  the  multiplier,  e  is  an  initial  expenditure,  and  k  is  the  ratio  of 
expenditures  to  receipts.  13/  This  formula  reduces  to: 

(2)  m  =  -L. 

1-k 

The  next  step  is  to  relate  the  local  to  the  national  farmer  expenditures 
multiplier.  For  simplicity,  assume  the  total  spending  patterns  in  Roger  Mills 
County  to  be  typical  of  those  in  the  Nation,  that  is,  each  sector  spends  80 
percent  of  its  receipts  in  a  given  period  of  time.  However,  only  some  fraction 
of  this  expenditure  is  local.  In  figure  1,  assume  RC  is  the  local  (County) 
expenditure  and  CB  is  the  nonlocal  expenditure.  Then,  the  vector  OC  repre- 
sents an  average  propensity  to  spend  locally,  and  the  local  payments  multi- 
plier will  be: 

(3)  m»  =  -L- 

1-k' 

where  k»  is  &£• 

RB 


13/  Cf .  Boulding,  Kenneth  E.  A  Reconstruction  of  Economics.  John  Wiley  and 
Sons,  Hew  York,  1950,  pp.  206-242. 
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Therefore,  the  difference  between  the  national  (m)  and  the  local  (m1) 
payments  multipliers  is  accounted  for  by  nonlocal  expenditures  made  by  resi- 
dents in  the  local  area. 

In  this  study,  the  relation  of  total  expenditures  to  total  receipts  by 
local  sectors  was  not  determined  because  of  inability  to  accurately  dis- 
tinguish savings  and  consumption,,  However,  to  determine  such  a  relation  was 
unnecessary  for  expressing  the  local  multiplier;  it  was  necessary  only  for 
the  estimate  of  total  receipts  and  expenditures  outside  the  County.  Only 
the  estimation  of  net  incomes  associated  with  gross  receipts  was  required  to 
obtain  net  local  multipliers. 


Expenditures 
per  unit 
of  time 


F^  Gross  receipts 
per  unit  of  time 


U.S.  DEPARTMENT  OF  AGRICULTURE 


NEG.  ERS  2850-64(4)    ECONOMIC  RESEARCH  SERVICE 


Figure  1. —Graphical  illustration  of  relations  between  expendi- 
tures and  receipts  (national  and  local). 
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APPENDIX  B 

Mathematical  Procedures 

The  local  economy  is  classified  into  n  +  1  sectors;  n  of  these  parti- 
cipate in  intermediate  production  (endogenous  sectors).  The  remaining  sector 
is  a  composite  of  exogenous  sectors  (local  consumption,  local  government,  and 
exports)  whose  payments  go  directly  into  final  demand. 

Let  the  gross  receipts  of  the  i"^  endogenous  sector  be  designated  as  X^. 
Let  Xjj  designate  the  receipts  of  the  i   endogenous  sector  from  the  j**1 
endogenous  sector.  The  remainder  of  the  receipts  to  the  i""1  sector  are  pay- 
ments from  the  exogenous  sector  for  final  use  of  goods  and  services.  These 
payments  are  designated  as  Y^.  The  system  of  linear  equations  for  the  local 
economy,  therefore,  is  as  follows: 

(1)  X1  =  ^  +  X12  +  X13  +  -  -  -  +  X^  +  Y1 

X2  =  X21  +  X22  +  X23  + +  X2n  +  Y2 

t  t  i  i  ii 

titi  it 

itii  it 

xn=xnl  +  xn2  +  xn3  +  ---  +  xnn  +  in 

This  system  of  aquations  is  consistent  with  the  design  of  quadrants  I 
and  II  of  appendix  B,  table  9.  In  this  table,  quadrant  III  accounts  for  the 
primary  inputs  not  produced  by  the  endogenous  sectors  (quadrant  II) j  quadrant 
IV  contains  the  payments  to  primary  factors  assigned  directly  to  final  use. 
The  individual  items  in  the  table  are  defined  symbolically. 

Expenditures  by  any  given  endogenous  sector  to  other  endogenous  sectors 
are  assumed  to  be  a  linear  function  of  total  receipts  of  that  sector.  In 
symbolic  notation,  the  receipts  of  the  i*n  sector  from  j*n  sector  (X^j)  are 
proportional  to  the  gross  receipts  of  the  j^  sector  or: 


(2) 


X^  =  a±j  or  X±j  =  a^Xj 


*om 


Substituting  from  equation  2  into  equation  1,  the  following  coefficients 
are  obtained: 

(3)     Xx  =  a^  =  a12X2  + +  a^  +  ^ 

H-  *Zlh  +  a22*2  + +  &2nIn  +  Y2 

tit  it 

tit  t                t 

t          t                i  ti 

ttt  it 

^      SnA  +  an2x2  + +  aruAi  +  Tn 
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or,  in  matrix  notation: 

(4a)  X  =  AX  +  Y,  or 
Ub)  X  =  AX  =  Y 

Equation  4b  is  used  to  determine  the  gross  receipts  associated  with  a  given 
amount  of  payments  to  the  exogenous  sector  (or  receipts  to  final  demand). 
This  equation  can  be  restated  as: 

(5a)  X  (I-A)  =  Y,  or 
(5b)  X  =  (I-A)  Y 

where  I  is  an  identity  matrix  of  the  same  dimension  as  the  A  matrix.  Let 

(I -A)-1  =  A*,  then 

(6)  X  =  A*  Y 

In  this  form,  specified  changes  in  final  demand  can  be  inserted  into  equa- 
tion 6  to  solve  for  the  level  of  gross  receipts. 

A  similar  mathematical  approach  was  used  to  compute  the  primary  input 
coefficients;  that  is,  the  functional  relation  between  a  sector's  gross 
receipts  and  expenditures  for  primary  inputs  (quadrant  III)  is  assumed  to 
be  linear.  Then,  changes  in  net  income  to  various  sectors  were  computed 

directly. 
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APPENDIX  C 
Selected  Tables 
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Table  11. —  Distribution  of  expenditures  by  size  of  checks, 

Roger  Mills  County 


Locs 

1  expenditures 

Local 

expenditures 

1    to 

local  sectors 

to  nonlocal  sectors 

Range 

(dollars) 

:  Number 

:  Percent: 

Cumu- 

: Number  : 

Percent: 

Cumu- 

:  of 

:   of   : 

lative 

:   of   : 

of   : 

lative 

:  checks 

:  checks  : 

percent 

:  checks  : 

checks  : 

percent 

0  -    5.00 

:  6,488 

44.3 

44.3 

:  1,879 

25.4 

25.4 

5.01  -   10.00 

:  2,890 

19.7 

64.0 

:  1,500 

20.3 

45.7 

10.01  -   25.00 

:  2,343 

16.0 

80.0 

:  1,766 

23.9 

69.6 

25.01  -   50.00 

:  1,166 

8.0 

88.0 

:    788 

10.7 

80.3 

50.01  -  100.00 

:    838 

5.7 

93.7 

:    575 

7.8 

88.1 

100.01  -  200.00 

:    437 

3.0 

96.7 

:    416 

5.6 

93.7 

200.01  -  300.00 

:    172 

1.2 

97.9 

:    149 

2.0 

95.7 

300.01  -  500.00 

:    125 

.3 

98.7 

:    121 

1.6 

97.3 

500.01  -  1000.00 

:     96 

.6 

99.3 

1           93 

1.3 

98.6 

1000.01  + 

:    102 

.7 

100.0 

105 

1.4 

100.0 

Total 

;  14,657 

100.0 

XXX 

[     7,392 

100.0 

xxx 

Nonlocal  expenditures 

Expenditure 

s 

Range      i 

:     to 

local  sectors 

by 

all  sectors 

(dollars) 

Number 

:  Percent: 

Cumu- 

! Number  : 

Percent: 

Cumu- 

of 

of   : 

lative 

:   of   : 

of  : 

lative 

checks 

:  checks  : 

percent 

:  checks  : 

checks  : 

percent 

0  -    5.00  : 

685 

18.6 

18.6  : 

9,052 

35.2 

35.2 

5.01  -   10.00  : 

331 

10.4 

29.0  : 

4,771 

18.5 

53.7 

10.01  -   25.00  : 

/.90 

13.3 

42.3   : 

4,599 

17.9 

71.6 

25.01  -   50c  CO  : 

430 

11.7 

54.0  : 

2,384 

9.3 

80.9 

50.01  -  100.00  : 

650 

17.7 

71.7   : 

2,063 

8.0 

88.9 

100.01  -  200.00  : 

479 

13.0 

84.7   : 

1,332 

5.2 

94.1 

200.01  -  300.00  : 

150 

4ol 

88.8  : 

471 

1.8 

95.9 

300.01  -  500.00  : 

156 

4.2 

93.0   : 

402 

1.6 

97.5 

500.01  -  1000.00  : 

139 

3.8 

96.8  : 

328 

1.3 

98.3 

1000.00  +         : 

116 

3.2 

100.0  : 

323 

1.2 

100.0 

Total         *: 

3,676 

100.0 

xxx  : 

25,725 

100.0 

xxx 
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